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THE RECENT EARTHQUAKE WAVE ON THE COAST 
OF JAPAN 


By Ena Ruan Scrmoronmr 


On the evening of June 15, 1896, the northeast coast of Mondo, 
the mnin island of Inpain, was strick by a great carthyoake wave 
(iunmim), which was tiore destructive of life and property than 
any earthquake convulsion of this century in thatempire. The 
whale coastline of the San-Riku, the three provinces. of Hikuxen, 
Rikueho, and Rikuoku, from the ieland of Kinkwaran, 58° 27 
north, northward for 175 miles, was laid waste by a great wave 
moving from the ent and south, that ruried in recordet height 
from 10 to 50 feet A few survivors. who saw it alvandng inthe 
darkness, report its height as 80 te 100 feet, With o difference 
of but thirty minutes In time between the southern and northern 
points, it struck the San-Riku donst and ina trice obliterated 
tows atid villages, killed 26,079 people out of the original pop 
lation, and wrievonsly wounded the 5,490 survivors. Tt washed 
away ond wrecked 4.414 houses, stranded come S00 larger cratt— 
steamers, schooners, and junks—and crushed or curried awny 
10,000 fishing bouts, destroying property te the value of ¢ix mil- 
lion yen, ‘Thousands of acree of arble land were turned tw 
wastes, projecting rocks offshore were broken, overturned, or 
moved hundreds of varcds, shallows und bars were formed, and in 
some localities the entire shoreline was chungud. 

They were all seafaring communities along this const etrip 
and the fisheries were the chief industry, The shipment of sea 
products to the great porte was the main eennection with the 
outer world. A high mountain range barscommunication with 
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the trunk railway line of the island, and this picturesque, fiord- 
cut coast is ao remote. and so isolated that only two foreigners 
hid been seen in the region in ten years, with the exception of 
the French mission priest, Father Raspail, who lost his life in 
the food, With telegraph offices, instruments, and operators 
carriod away, word can slowly to Tokyo, and with 40 to 100 
niles of mountain roads between the nearcat railway station and 
the sendotet oid was long in reaohing the wretched survivors. 
When adequate idea of the calamity reached the capital and the 
cities, men-of-war, soldier, aappers, surgeons, and nurses were 
quickly dispntelved, and public sympathy found expression in 
contributions through the different newspapors, amounting te 
more than 250,000 yen, for the reliefofthe injured. The Jnpanese 
journatiat and photographer wore quickly on their way, and the 
yernacnlar press soon fod the public full of horrors, yet the first 
to, reich the acene of the disaster was an American missionary, 
the Rev, Rothenay Miller, who made the usual three days’ trip 
over the mountains in less than a day and o holf on his Ameri- 
can bievele. 

There were old traditions of sich earthquake waves on. thie 
coast, one of two centiricenge doing some dimage, anda tenerni 
of forty years ago and a lesser-one of 1802 flooding the streets of 
Kamaishi and driving people to upper floors ond the roofs of 
their houses. The barometer gaye no warming, no indication 
af any unusual conditions on June 15, and the occurrence of 
ihirtewin licht earthyunke shocks during the day excited nd com- 
ment, Rain had fallen in the morning and sflernoon,and with 
a temperature of 50° to OU? the damp atmoephere was very op 
pressive. Tho villavors on that remote oonet adhered to the old 
cleaner in obgerving their loon! Mes and holidicys, and on thot 
fifth dayof the fifth moon had bom celobratine the Girt’ Festival. 
Kain bad driven them indoors with the darkness. and neatly 
allowere in their houses at eight o'clock, when, with « rombling 
at of heavy cannonailing out at sea, a roar, and the ersh and 
crackling of titnber:, they were suddenly engulfed in the swirl 
ing waters, Only a few survivors on all that longth of coast saw 
the advancing ware, one of them telling that the water first re- 
ceiled some 600 yards from ghastly white sands and then the 
Wave stood like » black wall 80 fect In helght, with phosphor: 
escent lights gleaming along ite crest. Others, hearing a distant 
roar, sawoa dark shadow seaward and ron to high ground, ory- 
ing “Tanai! feeni” Some whe ton tothe upper stories 
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of thir houses for aafety were drowned, crushed, or inrprisoned 
there, only a few breaking through the roof or escaping after 
the water subeided. | 

Shallow water and outlying islands broke the force of the 
wave In some places; and in long. narrow inlets or fierds the 
ginnt roller waa broken into to, three, and ever six waves, that 
crashed upon the shore in succession, Shipeand jinks were oar 
ried cue and two miles inland, left on hilltops, treetops, and in 
the midst of flelde oninjared or mixed up with the ruins of 
hitiwes, the test engulfed or swept seaward, Wlrere the wave 
entered a fiord of bat it bore evervthiiy along to the head of the 
ravine Or valley and left the mass of debris ina heap wt the end. 
Where thé const wae low and facod the open orean the wave 
waahed in and, retreating, carried everything back with it, Many 
sarelvers;awept away by the waters. were cast ashore ot out- 
lying ishinds, or seized bits of wreckage and kept afliat, (in the 
open const the wave eume anid Withdraw within five minutes, 
while in long inlete the waters boiled and surged for nearly a 
half hour before auhaiding. “The heat swimmers were helpless 
in the first swirl of water, and nearly all the bodice recovered 
were figitfully battered ond mutilated, rolled over and driven 
agninat racks, struck by. and ortshod between timbers, “The foree 
of the wate cut down groves of Inte pine trees to short stamps, 
atin) }wnl thick granite postsof temple gates and carried the atone 
croes-honmes Si) yarns away, Many people were lost through 
ronning baek to save other uf to save their valuables, 

One loyal s¢hoolmaster carried the empetors portralt toa place 
af safety before seeking out his own family. A bal Celene ted 
solilier, retired since the late war and continually brooding on 
a prmeible attack by the eneiny, became convineed that the first 
eonndnading sound was from o hostile Meet, and, seizing his 
aword, rat down to the beach to moot the foe. One village officer, 
mistakitie the sound of crashing timbers for crackling flames, ran 
to high ground t see where the fire was, and thus saved his life, 
Another village officer, living on the edge of a hill, heard the 
crash and slid his sereens open to look upoti fiaming waters 
nearly level with his veranda. In a moment the waters dik 
appeared, leaving a black, empty level whore the populous village 
had bein a few minutes before Four women clung to one man, 
seeking to escape to high ground, and their combined weight 
resisting the force of the receding ware they were all saved. The 
only survivors of another village were eight men who had teen 
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Playing the gameof“ go” ino hillxide temple. Eightehildtun 
floated away and left on high ground were believed to bo the 
auly survivors of one village, anti! one hundred people were 
found who had len borne across ani stranded on the opposite 
shores of their bay. Que hundred and fifty poople were found 
cost awity On One jaland offshore. From two large villages on ane 
boy only thirty young men survived, hardy, museular Wiig 
fishermen fined powerful awimnners, vobin other places the strong: 
oat porished,and the ayed and infirm, cripples and tiny chiliiren 
were minmuvilously preserved. The wave Blooded the cells af 
Okachi prison and the jailers broke the bolts and let the 1865 
convicts free. nly two onnvicts attempted to esenpm, the others 
waiting in good order until marched to the high ground bey Chee 
keepers, The good Pires Haspail had just reached Kamaishi 
from his all-day walk of 50 miles over the mountains and en- 
tered his inn, when his assistant called to him from the street. 
The priest eatne to the veranda, but in an instunt the water 
was'upon him, He was seen later, awimming, but ovidently 
wis struck ty timbers or swept out to sen, aa his body hus mot 
been recovered. Jipihise tibn-of-war cruised for a week off 
Kamuaishi, recovering bodies daily. Tho Japanese system of 
oonas enumerition ia eo complete and minute that the name of 
every porson who lost his life was soon known, and the Ofeial 
(rasetie was able to state that out of a population of #520 at 
Ramaiaht 4,995 were lost and 500 injured, while 455 dwellings 
and S67 warehouses and other structures were destroyed or car- 
ried away, and 176 ships carried inland or awept out and Inst, 
The survivors were sp stunned with the appalling disaster that 
few could do anything for themselves or others. With houses, 
nets, and fishing-hoats carried oway.and the fish retreating to 
furthor and deeper waters, starvation facdd then, and, the ereat 
beat continuing while so many bodies were strewn slong shore 
nod imprisoned.in rains, the atmosphere fast bocaine polsanous, 
The north-coast people ure opposed to cremation and insisted 
on earth burial, which delayed the disposal of the dead and ang 
mented the danger of pestilones Iisinfectants wore sent in 
quantity, and the work of recovery and burial was so prossing 
hat soldinr were put to it after 1H avilable cootier had been 
impresstd. The Red Crass Society, with its howpitule ane nLrBes, 
had (iftiewlty in caring for all the wounded, the wreater number 
af whom, buriden: requiring Surgical sid, were suffering from 
pHeumonia and internal inflammations consiyuent tpon their 
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long exposurein wet clothing without shelter and from the brine, 
fish off, atid eund breathed in and swallowed while in the first 
tomult of waters, Besides the generous rellef fund subscribed 
by the people, the government has made laure iasiprimonts froin 
its available funds and sent stores of provisions, cloth tig, tacks, 
ete, to the 00,000 homeless, ruined, beresyed, and. starving poople 
of the San-Riku const. 

The wave waa plainty felt two hours luter on the ehores of the 
island of Yesso, 200 miles north of the center of disturbance on 
the San. -Rikw enast, the water adlvancing 80 feet heyond high-tide 
mark on the beach at Hakodate, Eight hours later there wasa 
erent disturbance of the waters on the shores of the Bonin islands, 
more than 700 mile: sonthward, the water rising three or four 
foot and retreating violently. Six hours later, on the shores of 
Kini, the moat northern of the Hiwatinn islands, distant 3,30) 
thiles, the waters receded violently and washed on shore inn 
ware some inches above the normal height 

The plainest inference has been that the great waye woe the 
result of an eruption, explosion, or other disturbance in the bed 
of the sea, 500-07 (00 miles aff the San-Riku coast, The mort 
popular theory is that it rvulted from the caring-in of some part 
of the wall or bed of the great “Tuscarora Deep,” one of the 
predtest depressions of the atean bed inthe world, discovered in 
S74 by the present Renr-Admiral Belknip, U.S, N., while in 
command of the US. 8, Tuecrora, enoaged in deep-sea surveys. 

The “Tusearom Deep” is nearly five and one-third statute 
miles in depth, being exceeded, so far as known, only by the still 
more profound depths discovered last year in the South Pacific 
by Communder A. F. Balfour, of the British Navy." 

“That disturbances wore taking plice in this tritnendous abyss 
wis djmin sugeedted ateix o'vlock on the morning of July 4. when 
the Canadian Mucitic Railway Companys mail steamer Aipress 
of Japan, sniting directly over it in a smevth sea, was shaken as if 
a propeller blade lind heen Tost or the Ship had struck on ob- 
struction. Every one wae roused bv thi peculiar shock, hut no 
vitible explaination waa furnished. The dostroctive wave atid 
thie invidunt towethor should stimulate further investigation of 
this dangerous, bottomless pit of the Pacific ocean, which owes 
its discovery to United States:oxplorers by deep-sea soundings. 
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THE RETURN OF DR NANSEN 


Tre Nariog al, Grogan Arie Mada eiN8 rejoices in the sale petur 
und in the extensive geographic explorations of Dr KF. Nansen, 
Captain O;. N, Svendrup, and their oompmtiona in the Flam, 
Nansen entered the pack in Sopternbor, 1803, in 7S? 5 north, 
LH? castlto the northweat of the New Siborian iskinds. This 
(ii was in thisame gener) direction as thiatof Dy Longin the 
Jomnete: The From barely escapod destruction try the action of 
the ice, but it reachod by March, Leia, 86° St morth, 1H weat. 
At thit poitt Dr Nansen, with one companion, reached, April 7, 
1605, by dogs and sledge over the frozen sea, 56? 14" north ani 
about {5° wt a puint 2° St" farther gorth than wae made liy 
Lockwood snd Brainarc, of the Greely expedition, Nansen fur 
soIne Unexplained reason did not return tothe From, which wae 
leftin command of Cuptain Svondrup, but started for Spiteborgen 
vie Prone Josef land. He reached, August 6, 185, in SI" 38 
north, 63° east, outlying ico-cap pod janis of dhe Frat Josef 
archipelage, and wintered jnthevieinity. Subsisting on bear wad 
walrus meat, he almost miraculously met the Jnckson-Harms- 
worth party witttering on Franz: Josef land and was. brotght 
aafuly by them to Vardb. Nunsan's experiences were astound- 
ing in character, and hic safe return results from a combination af 
courage, endurance, and eeléhelpfulness, supplemented by good 
fortune, unequaled in the annala of Arctic exploration, 

Svendrup's rotorn with the Jam happily ends the fears that 
were entortained far the safety of the vessel on Nansen’s return. 
It woold seem, i the absence of definite information, that the 
Fram drifted to the northward of Frenz Josef land and Spitz- 
bergen and came into open water to the northwost of the latter 
land. Noland was disqovered to the north of the eighty-seoond 
parallel, and the archipelago discovered by the Greely expedi- 
tion remains the most northerly land known. The very heap 
water, 2,155 fathoms, found by Svendrup indicates an extension 
to the north and east of the great doop existent between Spitz 
bergen and Greenland, ond renders itimprobable that any ex- 
tensive land lies to the north of Frane Josef land or Spitsbergen, 

Thos by boldness and energy, rivaling Uhise yunlities of their 
Boandinavian aneestor, have Nansen and Syendrup rolled back 
for admiring mankind, toan extent womyunled in this age, the 
Ultima Thule of the North. 


DESCRIPTIVE TOPOGRAPHIC TERMS OF SPANISH 
AMERICA" 


By Roneer T. Hr, 
Pirlteel Stale Gealugical Sureey 


“Did it ever over to the reader how poverty-stricken the UD will mot 
sav. English exactly, bot) Anglo Ameriens: Janetage iw in eharp, erie, 
defindie topogrnphic terms f English writers eccin to have. gautherod ty 
a mederite nuniber of thent, bat they got meostaf them from. Sevtland 
withiti (ie pant thirty or forty yours: They are nots partof our legite 
mate inheritance: from the mother country. In tenth, we have in tide 
country sot three or foor wordd which anyavallable fot duty hh express 
nw sevorn) eboney of topographic charectoristics, Anything that is bol- 
low weecall a valley andl anything that stands ap above Lee eurronnd ling 
land we calla hilbor moottain: but the Spanish—or Moxieun, if yon 
prefat—is rich in topographic terma which are delightfully expressive 
umd definite ‘There ts aarcely a feature of the Land whieh repente iteell 
with simllar Muirseteristion that haw nota pat oanoe: ao) these terms 
aro ouphonious as well ae precies. They desiznate things objective aa 
happily wail coticisely as the Savon destgtinios things enbjective; than 
fore we nee thet, ”’—MajorC. EB, Dutton, * Maint Taylor end the Anti 
Plateau,” pp. 126-127, Sixth Anunal Report, 1. 5. Geological Sarver, 
LRat-'S5, 


An-approprinte generic name should he provided for every 
possible form of the oarth’s surface, so that when referred to it 
may bea readily recogniged as are the parts of a building in 
an arihitectural deseription, The nomenclature of geogrphic 
processus has far outatripped that of topographic forma, so that 
pages of literature are burdened with sentences descriptive of 
ondiniry unnamed features of the lanisenpe that should be 
expressed by simple designations, The English language is 
exceddingly sterile in topographic adjectives and substantives, 
and such words aa wo possess are ambiguously applied to many 
ditterent specific forms. 

All topoeraphie forms may We reduced to four distinct generic 
cntevories—ominences (protuberances), plains, volleys, and! de- 
clivities. Each of these has variations productive of a large 
number of spacifie forms, passing one inte another. 

* Prepared fora reportto the Liteon: of the UU. dhowligion) Sirvey un the geogre- 
ply af the Toane- Sew Mextoay region ef the Welle) Siat=s. 
wl 
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The English pioneers gave to the topographic features of 
Atnerics only afew names. Eminences they deseribed na moun- 
tains, hills, knobs, chains, ranges, lone mountains, and lost 
mountains. They called vallovye luke valleva, basin valleys (a. 
very ambiguous tern), and river valleva; 1 eannot at present, 
recall an y etablishod English words fir vuricties of plains. ‘The 
words we use forthese—platesux, savannas, eb¢—are all foreign 
terms, For declivities wo have slope, bludl, terrace, ercarpiment, 
bank,te, Possibly the paucity of desnriptive words for plains ie 
duo to the fict that in Enyland, where the Enelish latprtiage 
developed, plaing are not consplououa topographic features, 

Iti the portions of Amerion settlod or explored by the Spanish 
race there is a remarkable stock of appropriate descriptive topo- 
graphic terms, as can be oscertnined by studying and tranelat- 
ing the thimes upon any of the maps of southwestern United 
Stites, Although unfamiliar to enetern ears, these words are as 
tuphonions as some of thease invented Ly modarn geogmphers. 
They sleo boar the stamp of priority, for they were protibly ap- 
plied to the features they now adorn before the English settled 
on the North American ‘coontinent, nid they have sinew been fo 
constant use by the poople of the region, They appear also on 
published maps and nearly every word used in this papwr is 
taken from some printed map of New Mexico, of the nil jnoent 
border states of Mexico, or of ‘Trane-Poens Texns, 

It should, perhaps, be stated that the present article is not 
written fram the standpoint of a philologist, and may not over 
hear the close eriticiem: af i linguiet, Itie an outgrowth of the 
writer's habit of looking up the meaning of names eneounternd 
it his travela in Spanish America, Finally, on taktiyg atock of 
the words volleoted, he has found that they cover nearly every 
posible topographic form in the region. These term, as applied 
in Americn, muy not exactly coincide in meaning with Castilian 
tiene, bot they am now Americanized wid in daily us. They 
are now submitted to the eriticiam of intelligent euowraphers, 
Many of them muy seem, unnecessary anil ever useless, but there 
an some admirable ones that will survive ant that in their an- 
glicized form must be adopted in any scheme of geographic 
nomenclature which would deek to lave an appropriate general 
tarnn for every possible topographic form, 


NAMES APTLIED TO TROTUDEMANCES (MOPSTAIN FOMME) 
The fyllowing nantes of protubemneces above adjacent regions, 
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known ta ue a8 mountains and bills, are preserved in the carto- 
wraphic literature of Spanish America: 
Erolieneia, Picacho, ‘Tinaja, 
Montafin, Pefia, Sandin, 
Coerrilla, Pelon, Pica, _ 
Lomita, Teta, Chaka, 
Condillern, Tejon, Chiqnite, 
Sjerri, Hoerfann, 
PBitinencia.—A genorke term for any kind of mountainous or hilly pro- 


Heeatcte.—A guneric term for mountain, omictly synoenvmene with the 
Engl word mountiin as weet in divtioetion from hill, 

Core —A single ominencr, mimiiwhat iitermediate between uur con- 
eeptlona of hill ond tmountain. Tt ie an eninence of tan great an altitode 
to be enlled o bill, but yet too low to be called a mountaln. 

Crrrifft, —The diminutive of corre; printed cerrito on many tony. 

fome.—A bl): a risiie eronnd in the midst of o plain, 

Loma. —A wall Lous. 


Certain terns sprpilieed to mountains convey on idea of their 
arrangement : 


Ooerdiffera,—This torm is need in.a-colloctive sense for a mma of tun 
tains an distinguished from pingle mountaln summits. For illustration, 
the ftocky mountain rgion of the North American continent, or, neni besd 
hy others, the eordilliran region, i= divisible into a number of areas where 
the eresta are numercus and compactly crowded. “Thos: arenas aresepa- 
rated from one another by intervals of @ less mountiinoens charnecter, 
The Ls of no tipde misses fre cordless. For tnstance, tle editor 
front af the Rocky inonntain reglon is compoeod of Hue Mottafa, Cole 
rato, Giadalnupe, and Mexican (eastern Stier Maire} contilleras. 

Sera. —Thld nome ia ued io the singular for a nicuntaln mons, runes, 
or blovk of dlongated dutling, usually witha serrated crest. A group af 
sinhrie, sneha any Mexican Siern Maid re, ay constitute a ccpriul Hees. 


The following words are divcriptive of the forme of single 
iaquntiine or hills; 


roche —A pesked or pointed eminence. 
Patten (the end of te mizeen-ruavtl),—A neelle-like ominenes. Exean- 
ple, Pofia (tears, New Mexico: Pefia Colorady, Tirxin. 

Githdaten (candles).—A collection of pefia-smmits. Example, Sierra 
Canddla, of the state of Coalinila, Mextoo 
{vin —A lao contend] enilnenee, having the outline of a ener Jont 

Ftoneifa,—The diminutive of pelon, Exarnple, Brickett sleet, Texne. 
fMe—A elitery, cirealir mountaln having the form of i woman's 
hreost. The French wonl eetouio ie nso used eynonymonely fpr tet in 
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the istjuom of Pannina, generally for a lower emi nenen, havwrervant, ‘Tetou 
is veed inthe United Statessnd Chanda 

Pye (disk-ehagwal) al dinecfane (orphan) are ales osed for ciream- 
eribel etninenes The latter ie npplled odpeciolly to anlitary eminenoes 
fuming fir away from kindred memes: 

Tiinja—A edlitery, bemdeplericl tiountiin, ehaped somewhat like 
the inverted bottom ofa Mexiain dlls, The term ds more geterully inns! 
hin Woerer, for wuiler lacalies or mature) tea la, 

Suache (waterinelan),—An oblong, oral, or eoinded eminenie. Eee 
plo, Hie Samia cing of New Mincicn: 

Pifofs,— A barren, treeless cyonuntain, 


Other approprinte words describe the relative parte of a maun- 
Lai or tints - 


Oniher—The highest elevation of highest poak of a sierra ov cordillern. 

Piro —A suit point. 

Ouchifie (ienife!.—A waefal term for the allente dr oonl-Hke, seatindiiry 
create @ hich project atright angles betwoen Ue lateral drninagy orutoat- 
ing of the sides of sierra Exaniple, the Cnehille de Ruracoa of Calis, 
ht ie nqnivalent te the French enti, — 

The wilpective shipeia, opcatiing Hitths, ts applied to miner secomdary 
fringing olevations saecompanying the base of a sleira or coniiterm, sel 
we” Lowtante, 





NAMES ADTLIRD To PLANS 


The wrid regiua of North Amerien is about equally divided 
into motintaine and plaing. ‘Phe plains belong to four grout 
topographic cuterorias, which inthe righ Spanish pemenclature 
of the region may be termed meade, bulsone, plz, ond cotati (in 
cluding fiajavav), Mein ore suinimit plains; cei pod djidae 
ar’ inclined plaids, which can nlao be wlassod nv declivittes ; 
place and folene ure valley plains or flat-bottuniod valloye. 

The term meen means, literally, a table. [tian fat surince on. 
the topof hills or mountains, Li New Mexico it is applied wot 
only ta the tablelands of a circumscribed summit, but to ex- 

tenelve towel tdinehes abutting against higher eminences and 
botinided partially by esearpments called cgjas. Extensive mesa 
regions are tistiilly valled by Americans pilavteraas. 

Mesias of Now Mexico wand of the Trans-Peoos roion of Texine 
are of thtee general typée: plateau meiaz, honeh meésas, and 
cuesta mesma, The platen mea is a cirenmecribed suite 
whose continuity with other areas lias hewn destroved by erosion. 
The bench mosa tan bench or shoulder projecting against a region 
forming oa higher backeround. Bench mens may be classified 
by sittictine into holson meras, stream-terrace Maesas, taus-fat 
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nieng, arid tualpalé mead: A boldon tmnean io bench mesa form- 
ing the outer escarpment of a dratnage valley which has hewn 
out through wa bolaon. Example: the El Paso mesa. Stream- 
terrace, tulus-fun, anc minlpais esas are self-explanatory terms. 

A conia ian structural plain, eo tilted that it has a perceptibly 
sloping surface. The euesta isin a manner, a transithonal fea 
turn between meas and incuntain, The Cuesta del Burro of the 

Marty, Texts, shoot of the United States Geolowien! Survey is an 
exaniple. 

Bilew!—The third type of plain is the boléon, Bolsiis are 
hagin vallevs which hate not, or ofiginally had not, any out- 
flowing drainige, aod are lawl with aediniuntary debris derived 
frie the surrounding country, 

A plizat may be detined ns the sublevel foor of anextimeaive, 
wile, iint-valley lying betwoen the cejasof mesas, In eoneoption 
it resombles ncafion in being limited by cliffs, bint differs from 
» eafion in the element of natmwness, the flour of a plac being 
an excopitionally wide valley plain. Exumyple, Masi Langa, the 
fint valley of a southern tributary of the Canadion, in New 
Moxico, near the ‘Toxas ling The valleys of the Peet ond 

Cotiadian riverain eastern Kew Mexico are plasm of great mag- 
nitude. 

Mesne anid ollestad are atractural plains, representing eurinews 
risulting from the survival of hard layers of rock. 

The plag isn degradational plain, lying between atoop escarp- 
ments, and formed hy the eutting away of the hard, rock Hier 
cof the mnigaas th rough. the underlying unconsolidated leet, te mtill 
lower strata of hanler rock heneath it 

The bolson. is an aguzradational plain, formed by the filling 
up of ancient stractumdl and erosion valleys by the debris of the 
mirgina! country. 

The edges of the rovk-sheets composing means In some in- 
sianocs upturn ihle mowninin structure. The mountain stroc: 
ture Sormietimes flattens out Mtoe mesa, stroctum, 

The cueste is a transitional feature, and connecting step le- 
tween the mountain, mesa, and bolsan. When cuesta slopes 
toward amountain and hes its eeja or escarpment on the side 
farthest from and subparallel to the mountain range, the valley 

*Pieraiy « urge pore Esemple, bieleem ihn Stapimi. Lake Honneelile |e a 
Me Laiterty ahoapen, Jive! arin, vor eee pelle ene, & oe ae, op ew de 


crowd Applied intopogmpby to loon stretches of lool, eourp-tiirderest valbeyn, Lo 
4 wecerily hilly mgr 
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Iwing between this and the mountaln may become a bolson, and 
the hightst orest of thé ecurpment of the enesta inay represent 
a slople monoclinal summit of the type defined by Russell and 
Gilbert as "basin ranges.” The escarpment of cuesta is often 
produced by a fault running parallel with it, and still another 
belson may be developed in the trovgh thos formed ot its font 
This process, many times. repented, produced nlternations of 

Holsons always lie in valleys between the mountains, mesas, 
oF cuestis, ind are of eubseynent origin: 

Mesas ure remnants of plaing, once mary extensive, hut mow 
eotstantly diminishing inares by degradation. Plats are plains 
cult wut of mosaa, representing areas from which the means huve 
been removed, and, conversely to the mesa, are increasing in 
area. Holsons ore ancient valleys which hive been and usually 
are still being filled tp by degradation of the surrounding Mmoiwn- 
thins, mess, and cuestas, ‘The mesa plate in general constitute 
the platean regions bordering the lateral and terminal portions 
of cordillerns, and occur chiefly as the platform Furrounding the 
eastern line of the Koeky tiountain condillerns. 

The plaas lie mostly exst of the true Thountaina, prineipally 
along the Pecos and Canadian valleve of New Moxioo, but are 
especially develope! in the plates eountrics wherever the fonna- 
tion known a4 the Red Beds enters inte the substructure 

Tho botsens generally lly interiorward of the plateau (mesn) 
regions bordering the interior side of the easternmost minges of. 
the cordillernn front and usually increase in aren westward. 

The chief plags countries of the Southwest ure from 2,000 to 
4iM8} foot in altitude. The altitude of the meen country varies 
with the continerital slope, bat around the Rooky mountain re- 
en has AL bh AST chr ks at more than a0) {erty Tha (voli ately 
Lie betyren 40000 arid 50D feet, although kote af them are beliw 
sen level. 


SAKES APT LIED TO DOC LIVITies 


The terms applied to declivities are: 


Ceja, Purirts, Fsculires iors, 
Cojit, Bajuda, Balvones. 


Gjo.—The lato General Albert ke wrote the {iret deweription of which 
I find montion of the great escarpment constituling the eastern Leenks of 
that portion of the oes (plateau) of the plains known o# the Lig 
Eetiocado, DT have been unable to find lei book, bint (Genre: Wilkins 
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Rendall, whoowrote the “ Narmtive of the Toxan Santa Fé Expeditian,” * 
refers te in describing the breaks or erearpirient near ed river ae finl- 
lows: “The Mozienuha who started with Albert Fike in his journey serosa 
the prairte apoke of thie steppe and gave the name ef Laa Cejna; or tho 
Eyebrows, to the eligular range (t] Mr PL appears to liuve posed to 
thetsonth of the ebeppe,”" 

The worl coja literally tocan a fringe, selveage, or border, and in to- 
poprophy ls used for the éscirpinent cht of a mesa, I was agreeably 
sorprisi te fod this werd ceed in Htliteru) sens» as the escurpment oF 
mia in three witloly eeparntod localitie: on the United States Land (iftice 
tinjeof New Mexioi—the Cejo de lo Comancheros, the Colas dhe (inl later, 
the Gijitas Mainen, Hf there i= anyofientare mere conspicnoce thin other 
in thearid nylon af New Mexies {is these cefsa, extending for rai bese maaal 
Hilles acvoke the domntey os far ae Lhe eve eon eee. 

(gute is the diminutive of coin aod ie a very npyeropriate word: fir Times 
of low erarpments which ane frequintly met with, Thee are usually 
i sorondary accompaninwnt of the lanser clas. For inatanee, where o 
toe hase compoond escanemiont te oppernost clit cqustitate: the pre- 
dem Lean tir ooja, While ite dower slopes reves! amaller benches in terre 
like proumeniont, the free of which may appropriately be called cafes, 

Purrta,—In the scoount of the Texan Santa Fe expedition is found a 
deteription of bew the party wernlered for miles along pe ren edlees 
trying tot) a place whore they coald descend the cejas of the northern 
edie of they Lui Estecado, Stich a pio, made by the flattering of the 
erudient of the culetea forming the headwater drainage, was culled a 
poerto, whieh tony be defingd saa drainage notch throngh w cela or shorn. 

Bopeda,—The term bajele Hierally menne aerial deseent. 1 find be 
need npon the mape of New Moeaico and applied to a gradually desbend- 
ing slope ae dietingmished from a more yertical eerarpment, Example, 
the Paiute de low Comancheros, If take the Hherty of proposiag to litnlt 
the nee of this term to extensive eloped of degralationa and aueridatjonal 
oriin.? = Patjmiias of the latter kind are cotapesed of talus anid often con- 
atituie extensive features, euch os that shown west of the Hic Grande 
oo (bo Santa Clim, New Mexico, shect.of the United States Geological 
Survey. This definition is nade in order to dirtinguish between a bnjeiln 
atl © tein, the latter being a tilbed stroctorn! plain. 

Froairodurc—Literally the place wher achirken bas-ecratehed. In 
Featherstone'’s aceount of the Sante Fé Expedition § he deserites how the 
party becume tort an) entangled inthe eeeabradires lying eastward of 
the eojaof the Linno Ketaomio, These were nothing more than the in- 
deeply eroded regions we know as Rad Lands The bases of nearly all 
the oejas erode inte extensive regions of eaen}eodarn, 

Raleonce (haleony).—Thid name hasbeen specifically applied and is 

*Xurraties of ilie Texan Sunita Fé Expedition, hy George Wilkine Kenilall, Val. i, 
pect 0, fveoian, | HA, 

1 wit be well teremenber that in wll the oid explorntions the great aacurpmente of 
(Lie mice re ciel led tae ond i OE Pm gee, ae 

! There alioi/d be a tert for each of these kinds af slope. 

[touraal of the Roy Gengraphioal Society, Wl. 
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etl need for the line of hille forming the scarp, of the platenn region of 
Texas, between Austin and the Rio Gronile 


NAMES APPLIED TO #TREAMS AND STREAM VALLIvs 


The Spanish language, judging from the applicution of the 
terms, ia exceedingly richin approprinte mimes for both stream 
bourses and the forms of the strénm hosing The following wre 
i few of the words applied te the strentis propor: 

Kio.-—A flowing river; the arterial trank ofa dralaoge system 

Cige,—A. creel, comespanding 00 the laterals of the main draiteage, 

Ouleta (lewding into}—This ive useful word for the altinate win) snuall- 
oat hemiwuter munifieation of aculiorinteral, [it eeynonymous with the 
term “draw,” teed in the middle Plains negion of thy United States, the 
“conleo af Montens, and "drain ps used in Colerda 

Arne —A str wiy, offinarilydry, in which-water decars «nly lt. 
roedlately after a torrential mlnfall, 

There are ale macy terms deseribing eortain chirwetoristic 
aipaeous eoniitions frequenthy tout with in our arid region, stich 
As O)0, ARUA, tinajn, Cleve, ensennida, lagonn, ete, 

The Spanish Inogunge likewise presents 1 rich assortment of 
appropriate termes deseriptive of the form of the stream valley or: 
drainage biaxin. 

firraam—<A:gorge.of the first magnitile in amountain region. ‘The 
Willey of the Arkansas throml the Rockies lea Larrea; the Royal gorge 
ow cation in the lower portion of the harranen. ~ 

(hfew—A peters tery for a atreanwey having very eteep walle and 
A hirrow gorge. Ite nee conveys two kent, verticnlity of wall anil nar- 
rowness of the valler. 

api—A baton having vertical wulls like the sides ofa lwo. 

Titra—A cation with angular walle having the peatilo of a letter ¥. 

Cofioncite,— A email eafion, 

Ontede.—The enigllest eaten, 

Pius.—The plan deseribed ander the yenern) bead of plate Lelio 
Ales oder the lend of droinage vallers. [t resembles the cation in that 
tis bordered by solvertionl walls, bot difere in that lt bottom feted 
of being narrow ie of greal breadth, 

Finer. — Literally a corner; a short, wide ann of a place indenting a 
mice, recelwing diritiygse at tts inner end, ind opening lito o. plnzn, 

(hedbrad.—This. wid literally meansa nevine, and is extensively usd 
ih Guatemala wel other Centhul Anmerican states. 

Boea (neon th).—W here o streamway duddenty levee a barrined, tien, 
caflon, or other precipitous gorge, and dobouchor on a plain, the potnt is 
culled a born, ‘The hoe of Spanish Anvericn are conspinnons anal briter- 
esting fortunes. 

Fen (a ditch),—A streamway without conspienons hanks or blatth. 

Oiiijoa—A deep ond narrow pass throgh a Serre 

Angie — A harrow pase Chrongh a cif. 
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The foregoing words cover nearly all the characteristic topo- 
griphic forme of the arid region of Spanish America for which. 
we have no good English equivalents. There romain, however, 
two interesting nonemed forme of valleve in the arid region for 
whieh T have as vet found ne approprinte Spanish weirds. Chine 
of these is the elongated hiadwater indentition of a streanieny 
into mer, having eafon walle and 4 notable area of flat, wide 
bottom, This type of cafionad streamway is especially devel- 
opwd along thé coaktwird side of the Great Mind south of the 
Arkinsss, ind particularly along the Lintio Estnoado and Ed- 
wards plateru, where the heads of all the principal drainage 
incise the plains in this manner: The wide, flat bottoms of the 
streamiway have often been partially refilled by later agerndn- 
tionn) materin|. This form of valley is to © certain extent an 
elongated rincon, It may also be conceived as a narrow plan, 
The home of the Guohado* band of Comanche Indians was in 
eafion of this character where the Red river indents the inne 
Estacudo. For the want of a better name, the term quohadn 
could be provisionnlly used for this type of valley. 

Noprly all the stream volleya deseribel above ary the riwult 
if normal driinage following the inclination of a sloping plain 
or mountain side. Ocensionally, however, the seaward progresk 
of a stream teooppesw? by an interior-ineing escarpmont which 
must be crossed. Without here stopping to deaento the method 
by which this has been accomplished, it may be stated that there 
are usually greot V-shape valleys indenting the escarpment at 
auch places, constitating a feature peéembling « rineon, bat dif- 
firing from it in that the apex of the V points down stream 
instead of towurd the heucdwnters, and in that tb receives the 
drainage of tie whder end iistead of dischurying it therefron, 
Although the Spanish language has filled to time thie foature, 
the cowboys have called tt the“ Frepan vallov.” This form of 
topography i iro conepicnous feature of the ‘Texas region, 


In conclusion, let os Ulustrmte the approprintetess of sore of 
thease terms by direct application to the Rocky niountsin and 
Great Plaine region: This; a8 a whole, is composed of great 
tinsees of mountuine, cordillorsa, and single ranges called sierrn. 
Hesides these, there are many more or less small, zolated peaks— 
tetas, mamelons, sandias, cerros, ete. The principal cordillerns 

© 11 wee uote tine sugested that the wun Quohedi wae» corruplles of Quebrndi, 


tot Mr Jame Mooney informa me thes minh ie got the co, Quchado being a fomaneha 
word signiiving wuteldo 
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are at follows: beginning at the north and east: The Montafia 
cordiliern, the Colorado cordillern, the Guadalupe cordillera, 
and the cordillern of the eastern Sierm Madre. Enoch of thom 
erades westward into grent meen or plitewo region, ‘The Co- 
lumlia plateau borders the Montafin cordillera. The Colorado 
platen lice west, southwest, and southeast of the Colorndd eur 
dillera, The Guadalupe porditiera is burdered on the weat by a 
relutively smaller, but nevertheless extensive, platenu, known a8 
the Sierta Dinhlo, which appears aa a diminutive feature on the 
ting. The enstern Sierra Maro of Mexicw likowiso flattens out 
weetward into on extenmve platean region, which, for the want 
of « better nacoe, lenll the Parroa platesu, The plutesus become 
tilted in places into curstas, and) by faulting, the Intter crade into 
sierras of the basin-range type, sepamted by bolaans. Fadl af 
the plateau regions is thus bordered on the west and south by 
erat regions of bolsona and basin rangces. ‘The Colorado platean 
ia bordered on the west and southwest by the Groat Basin region 
af Powell and Gilbert,and on the southeast by the Coshuiliin 
bolson revicn. 

There are also internodal areaa of mesn-like topography he- 
tyeen the ends-of the cordillern masses of the Rocky mountain 
systems, such as that lying between the southern end of the 
Colorado cordillera and the northern end of the Guadalupe 
cordillera, ‘The great cordillera in weetern Mexico known an 
the Sierra Mudte passes ait its northern end into the Colorado 
platessa (not inte the California sierras. as often supposed), and 
vonstitutes a partial barrier botween the Coahuilan holson region 
of Mexico, Trans-Pocod Texas, and New Mexico, ond the great 
bolson (hasin) region of Utah nbd Nevada, 

Tho pilntenus of the plains lying east of the Rocky mountain 
region sduth of Arkansas river are collectively a series of meses 
overlooking broad plazas and separated from them by esesrp- 
ments, The conspicuous plas regions are the Canadian and 
Pecos valleys af New Mexico. The great Central Denuded region 
of Texas, Okluhoma,and southern Kansns is also mostly a plas 
region. On the east are Cretacuous prairies of Texas, which we 
have described as dip plains; these are incipient cuestas, The 
Central Denuded region lying between the westword-facing 
scarps of these prairies * on the east and the eastwand-looking 
acarp@ of the plains on the woet is cblloctively a gront plas 
country. 

@The old border of Appalachia forine the eastern hiundary of thie region, moth of 
the Cuachita monntain erste of Tnelion Territory. 
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The ceeurpments hordering the mea and surrounding the 
pla countries oan alay be readily desorihed in this nomenela- 
ture. Theoretionlly; the simplest scarp form tiny be moeroly a 
esja or clit, hut in this region, where hard and soft layers ulter- 
nate, the escarpments are pearly everywhere compound, oon- 
sisting of a surmounting cejn cornice, loading. down by slopes: 
(bajudes) and eejitne to a lower pediment, usually made of 
eacabirodiras (liad lunde). 4 

Let ue also see how thee terniw will apply to the description 
of what we commonly know #4 drainige basins, 

Esat of the motntains the two throughfowing étreames of 
major magnitude, the Pooow and Canadian, pass fron motntuins 
into mesn revions and thence to plusas, The streans of sendne 
magnitude, such as the Red, Beasos, and Colormide, orliinate on 
mess anc puss through tincons or quohmados into pluses, The 
streams of both these classes leave the plaza countries through 
fry-pans, ‘he fry-pan of the Peces is the-southern end of the 
Peccd plaza where thia stream, near the thirty-first meridian, 
enters 4 cafion made by the gathering walls af the Stockton and 
Edwards platean. The Colorado, weat of Austin, finds its way 
across the western esenrpment of the Grand Prairie by means at 
a similar frs-pon valley, The Brags, Colorade, Trinity, and 
Red river all make similar fry-pon indentations into the west. 
em edge of the Cirand Prairie estarpinett, 

The Canndinn may be thus deserited: The ealetos lending 
down from the cuchillas of the Snowy range in the mountait- 
ous portion of the stream quickly auther inte tijerns. Renching 
the Qente and Lae Vegas meeas, the streamway through them 
i# 4 cafion, The bocaof thie ¢afion is where the stream enters 
the ploze rein, between the thirty-lfth and thirty-sixth purl 
lels, From the boon to the 102d meridian the alreiinway 
threads the plies country of the Cariadian, only Hinited en 
éithor side by the grent wofasof the Llane Estacailu on the south 
aud of the Las Vegas mesa'on the north, The filam of the 
Conndian as a whole is subdivided by cofites inte ntimerons 
succescive plazas, Thestream loaves the plaza country through 
a fry-pan and traverses the enstorn portion of the platead of the 
Plains throwch. a ecafioncita, ‘This entioneita also has a boca 
near the 00th meridian, marking the entrance of the river into 
the still sreater plaza of the Contr Denuied rezion. Here the 
topography avain changes, the center of the stream wiy becomes 


ws 


a kand pliin, while its margins are denudeil divides of the type 
called cseabroduras or bad lands; | 

The Tio Grande, like the Conadian, has its ealetasin the Rocky 
mountains, gathering into tijeras, but the remainder of its course 
is quite different. It soon enters the great bolson of Sav Louis 
valley and continue: ina longi tudinal dirsetion through a ehain 
of holtons the entire distance across New Mexico and inte Texas 
08 far we (Quitman mourtaing. Theres, until the Condillerns are 
erussed, i flows through great barrances, Lyaring the moun- 
tains, ite course through the Stockton plateau is 0 typical efi, 
finally merging into the low country of the Rio Grindo ombay= 
nant. 


THE WEATHER BUREAU RIVER AND FLOOD SYSTEM 


Tiy Professor Wits 1. Moone, 
Ohlet af the Weather Sarva 


The special work of the Weather Bureati in connection with 
the rivers of the country is to facilitate commerch on tuivigable 
stream by the daily publication of information as to water stages: 
along the course of eich river, and to issue timely warnings of 
floods, with a view to the saving of life and property. 

OnJinuary 11806, the Wenther Buroan river and flood system 
consisted of 145 special river-stations, equipped with standard 
river-galuges for maensuring the vertical rise of the surfier of the 
wator, mid) in rainy cases with standard thermometer for mess 
wring ir temperatare, ‘Thee atations wene manned by local 
observers, tecelving from the Weather Borenu jiny buniinensa rate 
with their aerviees, There were 42 ruinfall stations, equippad 
with rain-gnuges ao manned Wy local-paid obeervors, and ao 
distributed in the various eatehment basins of the tibutaries-to 
ini portant rivers ns to give, in connection with the regular ime- 
teorolaical Weather Bureau stations, w fair approximation to 
the average rainfall throughout each watershed. ‘There were 
88 completely eypuipped meleomlogieal stations of the W eather 
ureau where river mensurementés were made, aod 1) Weather 
Bursiu stations which were centers from which flood warnkngs 
and forvenets of exyected changes in river level were issued. 

As yet the roles of Hood forecasting ire largely empirical The 
offivial in charge of a. river cotter is familiar with the tain river 
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and its trilotaries, the ares and topography of the catchment 
list, the freqtiency, and especially the intensity, of the rainfall, 
the avernge time ccoupied in: the passage of fluod-crests from ane 
station to another, and the history of past rises. ‘The knowl- 
edye of low-water conditions, eqpecially where bars and shouls 
exist, is perhuys of n8 great importance asthe knowledge of high 
witer, In fact, tint statements are received at the central 
office in Washington from steamboat and navigation companios 
tothe etteot that low-water conditions continag loager and affect 
navigation more than those of high water, The people fiving in 
regions, oontizucus to navigable strenms are materially affected 
in their industries by the conditions of navigution, bot the de 
struction of life and property, as effected by the rivers depends 
wntirely upon food conditions, ‘The eafficial in charge of it river 
ceiter ia expected, with the data at his command, to give in 
formation to those intersted ia navigation, even during low or 
medium stages of water, that is of great powuriiary taloe; but 
hia chief and foretwost dut yis the dissemination of warnings 
Whit foods threaten, 
Many date inregard totiver stages have been, published by 
ae Ww AEE Bureau, the Mississippi Hiver commission, and the 
U.S. Signal Service. From the data thos collected and now 
covering Inany Vvears at some stations and shorter periods at 
evtlvers, ther fallowinu general relations linve been diaiuced: The 
time it tikes igh water to puss from Pittsburg to Whoellny is 
ane dav; from Pittehury to Parkershury, two dave; from Purk- 
ershurge to Cincinmatl, three lays; from Cinecintatt to Cuiro, six 
days; froin Cairo to Vicksburg, seven days, and from Viekslury 
lo Now Orleans, four dave: From Pittabuung, therefore, to the 
oolf requires Saliva. Similar geeral relations concerning the 
movementa of other tives have been determined. =mce the 
time of travel is so great, it onturally follows that many inter- 
foring conditions arise tending to acceloenite or retard the creat 
of the flonl-wave. Ne simple time rules are tharefore possi to 
The Tole Of Witer jaseing 4 wtution in a given time tf known 
for only a few places, tod vires, of coume, with high and low - 
Water: norean simple roles be hased ‘upon the miintall, av the 
absorptive condition of the soll isnot constant ane the distribu. 
tion of provipitation over the drainage aren fa not always duter- 
tminable, | 
The principal rivers concernod in the Weather Buren eva- 
tem are the Alleghany, Monongahela, Ohio, Kanawha, Walmsh, 
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Tinos, Temoessen, Comherland, Mississippi, Missouri, Arkeneds, 
and Eel rivers of the central valleys; the Columbin, Sacra- 
Tmhento, and San donquin of the [ocitic const, and the Hudaon, 
Susquehanna, Potomac, Savannah, Chattahoochee, and Alaban 
of the Atlantio uni eat Guif eoast, Gatging stations are nest, 
numerons on the rivers of the eantral valleys, nue ratifall sta- 
ions wre more mimeros throughout the catchment basins of 
theme rivers thon they are on the combined river of the Atlantic 
and Paeclfio ooinets, 

The riverflodd serviee Of the Boren was reotraniaed on July 
6, 1803, and the duty of wirning communities residént along 
the grestonivert qilaced in the hodds of local forecast officials ot 
the principal river centers. Ench-forecaster in charge of « river 
center has a definite section of the river system of his thistriet to 
watch atl forecast for. Ho receives the necessary telegraphic 
reports of rainfall that has occurred aver the tributaries 4 in his: 
river district. the dally telegraphic data as te winge readings 
nearer the source of the main river than his own stution, and 
also pauge readings on many of the tributary atreama Each 
forecaster is familiar with the aren of the ¢atchment basin fren 
whioh his rainfall reports are received, the covtour and confivn- 
tution of thesurfaes; and the permeability of the soil, Aslowly 
fulling rain of considerble volume on a nearly level and porme- 
nhbe soil may eause little rise, while o rapidly falling rain of the: 
syne amonnton an impermeable and greatly inclined surface 
will gather quickly in the channels of tributaries and soon be- 
come a rushing tarrent iu the main stream. Lovsl foresters 
are furnished with all the dats available relative to the history 
of previous flonds, and are consequently el ppd is completed y 
as pieaible for the work before them. La view af this fact and 
Of the ability and experience of the mon emploved on this im- 
portanty duty, it is believed that ho dishetros rise can oocur In 
the future without adequate warning of the antne having been 
given to all concernet. 

The territory assigned to each forecast district is as follows: 
New Orleans; Misstiaxippd river from Vicksburg to its month 
and the Hed and Ouachita rivers; Vicksbure: the river frond 
Memphis to Vickahurg ; iGaitot, iat section of the Ohio from 
Fvansville to Cairo atl of the Mississippi from St. Lautis te 
Memphis; St. Louje: the Misstasipyt from Davenport ta St, 
Louis ond the Missouri enst of Kansas City; Omaha: the Mis- 
sour from Kansas City northward; Cincinnatl: the Ohta ariel 
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its tibitaries from Evaneville to Marietta: Nashville: the Cuni- 
berlund, Chattanooga, and. Tennessee rivers; Montgomery: the 
rivers in Alabang; Igtth Rock: the Arkansas; St. Poul: the 
Mississippi above Davenport; Harriahurg; the Susquehanna; 
Anguvta: the Savannah; Portland, Oregon: the Snake and Co- 
luinbia; San Franeiico = the Sacrmmento snd Sas dome inits, 

A river bulletii-byurd has been placed on aon of the prin- 
cipal steam bouts leaving Cuire, 40 arranged that the river stages 
wi by read by people on shore and o passing steamers, "Thos 
pilota asednding of dexoynding the river wet the lotest Informa- 
tion as to the height of the water at the places to whigh they are 
bound. 

The river4muge ie a graduated scnle on which the height of 
the river is measured, The aero of the gange is usually at or 
soumwhere near the level of the lowest water known, A gauge 
is penerally vertical ls tually fnetemed toa bridge, pier, or piling, 
anil is of sufficion) lnagth to cover the greatest height of water 
likely to ocwur, When o river-gatige cannet In dot vertionlby, it 
i lat! on the bank acvording to the slope of the ground. The 
foot-niuirks ono ganve of this kind must be scourately located 
by twins ofa spirit-level, boas to agree with those ona vertical 
mace When a stage of water below the zoro oder, itis read 
no mine stige Tt iy not desiratile to chinge the sero poitit 
after readings made from that baa have continued for any 
longth of time, 

lt may be of interest ta know that on acecont of the narrow- 
hea of the valley and the precipitous shore line of the Obio the 
wilter in this river must show-w rise varying from 80 to Of) feet 
before the danger line is reached. At Cincimiati the danger Tine 
is 45 feet obove the puro of the enle and aheivhtof Th feet above 
wro tas been reconied, Gn the upper Mississipyd the danger. 
line avernges aboint 14 feut shove sero, tart fron St. Louis south. 
ward to Vieksbury it averages nlout 45 foct, whileat New Oflonns, 
with its growt system of levees, the danger limit is but 1 feet 
above zero. 

to the early history of the river system the data rereived from 
the various river stations, thongh, meager, work sufficient to per- 
mit aselal warning of marked changes in the river levels. In 
the spring Of 1874 thie branch of the Bureau had its first expe- 
ence with dustructivo floods. In that your floods devastuted 
the valleva ef the lower Mississippi, the Arkanisa, White, Red, 
aml other fivers, cnusing crevasses bn the levoes and inundating 
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Inte arene of bottom lands in the Mississippl delta. The valtie 
of the special reports which were telographod at that time by the 
Wonther Bureau (or Signal Service Office, a8 it then was) could 
scurcely be determined, They were the only reports sent direetiy 
to the people of the foeded districts, and showed daily the com- 
ing rise or fall of the water, Acstudy of these floods showed the 
necessity of establishing for each of the rivers a certain depth of 
water above which the etyges wire dangerous to river interivts. 
‘These points were designated as“ ilanger levels" and “ danger 
lines,’ and were ostublished for the Mississippi, Missouri, and 
Obio rivers duritis that year. Tn (prosecuting this work, divtia 
from the best available authorities were collected mud odrnyiliedl 
for the construction of a chart of the basing and watersheds of 
the principal rivera. A fiver elute was designed, on which were 
outlined the average grides of the beds of the various rivers at 
different paria of their couraca, The object in prepuring this 
chart was to facilitate the tracing of flood-wayes and their move- 
ment frum ono place tavanother, When an uttsaally heavy 
rain was noted in any watershed, it wae known into what rivers 
it must flow and approximately: tle rise that would result. 4A 
knowledge of the rapidity with which the flood would travel and 
of the rivers it would pase made it possible not only ta folluw its 
course, but ales to give timely warning of its approach. 

Sine idia of the vast deatruction of property by foods may 
be iathered from the statement that the floods of the spring of 
1881 and of 1852 cansed a loss of not less than $15,000,000 to the 
property interests of the Ohio and Mississippi valleys: Tt may 
alao be noted that the flow) of the spring of 1882 caused a loce 
of 138 lives in the region from Cuiro southwarl ta New Ovteana. 

In forecasting sluges of water during such Mood periods as the 
two tuentionnd it must be borne in mind that precipitation may 
lw only an ineonsiderable factor. In thee cases vast quantities 
of snow, which had accumulated during the winter, overlay the 
northern states, and with the early mins of spring cane abyor- 
minal bent, enusiig a very rapid melting of the snow lying over 
many of the watersheds, In these floods itis probable thatthe 
sudden coming of abnormally high tempermtures woe 0 nore 
potent influence than the immedinte precipitation. 

The floods of 18S4 began in the Ohio valley in Folunry, 
when the river reached the highest stage on record. The Missis- 
sippi river from Catro to the Gulf also reached avery high #tuge. 
Ample and timely warnings were telegraphed to all available 
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points throughout the Ohin valley, and the resources of the 
Burean were taxed to the wtmnst in the intercats of the Mooder 
districts. ‘The damage cansed in the Ohio valley by this flood 
would hardly he ealeulated, In the region stuveit Cineiniati 
dlntie the loss cf property was variously estirnuted at from 
210,000,000 ta $25,000) 00), 

From June, 1389, to Tule, 189%, the care cand supervision of 
the flood gerviog of the Horeau were contrasted to a single hadi 
vidal. and a considerable oxtension of the system wis made in 
the way of establishing raininll stations near the headwaters of 
the more important tribitaries of the great rivers. In the early 
port of June, 1880, forsessts were made twelve to twenty-four 
hours in advance of the flood which reached the city of Wish- 
ington, and the value of property enved in this city alone was 
many thes greater than the annual appropriation for the entire 
flood service of the country, Tn the apring of 1890 the lower 
Missiasippi valley was flouded for a distance of forty miles back 
from the river In the etates of Missouri, Arkataas, Mississipi, 
and Louistine Speckil flaw] warnings, which were amply con- 
firmed hy the aubseyuont stages of water, were issued from 
Washington invodvance of the flool, and in several instances 
far in wivance of the flood-crest. Numenvus ilostrations might 
bo adduced to show the vast utility, from a commercial stand 
point, of a thoroughly oyuipped Government flood-wariing sys- 
tim, notwithstnnding the fact that the forecasts are lased upon 
empiricnl reasoning, anil are, therefore, Hubject to more or lees 
error, The allotment from the annual approprintion fur the 
eupport of the river and flood system of the Weather Bureau is 
not greater than the value of property that may be saved in the 
eollar of an ordinary commercial house. : 

In considering the relation of the Wenther Boreau to the 
hydrographs of the evuntry it should not be forgotten that there 
aro now about 2OW ktandard minsanges uniformly distributed: 
throughout the region east of the Rocky mountaing from whith 
daily measurennents of precipitation are received at the conten 
affine. In the Rogky mountuin region there wre shout 1,000 
gauges, but, on account of the pacity of population, there are 
many in portant recions from which proper data are not being re- 
ceive! Messirement= of snowfall on the high mountain ranges 
wotld be of reat value in eonnection with irrigation, but the 
present distribution of observation stations is inmiderunte to the 
proper undertaking of this important work. 
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The aesompanving letter—me of the Inat written by Mall, the 
distinguished Arctic exploror—l4 of marker jitorest, lothy juer- 
aonal and historic, and lia publication, ii view of the ountinued 
effortaof Mr Roliort Stoin to stimulate Atetio oxploration fron 
seafe bese stotion on the shore of Jones sound, i peouliatly 
timely, ‘The letter, addressed to Mr Hoary Gannett, then af 
Harvard College observatory, was in connection with the position 
of ustronomer to Hall's expedition, which Mr Gannett doclined, 
It will he recalled that Hall's instructions of June HM), IST1, left 
hid route open to his own choles Admiral Davis, in his official 
nurrative of the expedition, siy= that Hall wrote Brevoort and 
Grinnell, in January, IS70, that his route would be via Jones 
#ound, but adda: “He found oocaslin to change this opiniun 
before leaving the United States.” As no possible Information 

as to vither route could have reiehed Hall, Davis’ narrative has 
hoor held to indicate incdevision on the part of Hail, 

This letter, dated just one month before he Twit Washington, 
ahiowa Hall setting forth in detall his plane for exploration via 
Jonas sound, aud confirms: the telief, held by most Arctic men 
in this country, that hissuciad vin Smith sound wae due to his 
good judgment in taking advantave/of the jee conditions, which 
were found te he especially favyorible toward Sniith sound on his 
passing onpe York, 

It may be added that the discoveries made on the weat edast 
of Grinnell Land by Nares expedition in 1870 and Growly’s in 
188283 prove that no snevess that Hall could possibly have 
ittoine| vie Jone sound woul have equaled thatresnlting from 
hisexcellentjudgmentinavailing himself of the open sea town 
Sinith sound, instead of attempting the distant and gnknuown ioe 
of the route lie originally propesod to take, AL W.G 


baseman by, Gs Mow I, 0971. 

The-anentiie corps will be #mall —to maar FF af only two or ikren Dr 
Froll Weseele, whe hos lately arrived from Heldlelbury, Givemany, bs with 
me. He ie ong ae natoraliet and photographer, and will toast likely 
hethe sian. He comes strongly ethloreeal by Dr Petorman, of Gotha, 
“Gertimoy, the most dikdiaguished geographer of the world, 

The great objet of the expmlition nivw iting ont here at the navy rand 
is ty makeworrpliieal disnovertes from abput latitads 80° worth ap te the 

an 
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Xorth Polo. Lo doing thie I-foel [yish?] to contritate all T can in ad- 
vaneing the cone of aclones, epecinily of that brinch relating to axtron- 
omy. For neat fon monthe pow the vessel devigned forthe North Polar 
Barpedition hae boon in hand atthe Washington navy yard, Sle hus been 
nitusst entitely boilt anew, and ia now the best #teengtiooned vessel for 
Arctic service that any country over fitted oat, The were is to be ln 
waithig about the leaf Jane, af which the DT hope to take departare: 
Capt. & ¥. Badingion, of Groton, Conn., is the sailing muster mel dee 
pilaty HobbelC. Chester, of Noank, Comn., lathe tiret mate, The former 
hav beer 20 -yeus oteet and 2) years tinviguting, mire or lead, in Thole 
strait; the litter his been for |2-veur i the Arctic ena ‘The second 
mate ie William: Morten, who waeon the frst Grinnell expedition, 1Aa-"1, 
and with Dr Rane on hie remarkable expedition of 185-4 and "So. Tht 
Morton Is the adventurer who, with the Eayuimanx Flane, mead, The 
sledge journey northward from Kane's winter qrarters, latitute FR? 37" 
nerth, wp 16 espe Constitntion, where he dissovernd the renowbed " Open 
Pilar gen," . 
The Eequimans family, Joe, Hannah, and their litth: danglter Punny, 
will actompany me beck io the north. This family 7 brought to the 
State inthe fall of 8, when T retorned fron my five-vear voyage atid 
tmvelein the Arctic regiows, The wholeehip's company from the States 
will conwiet. of about 27 sone. The vessel ia about 400 tone—a top-nil 
schooner with auxiliary propeller, 1 think Government wil #end one 
of her vewely as a branepert to one ef the higher settlements of Green- 
fini, Bw tavhig thik tecnépert to conte provisions and stores, a erent, 
contidennn con be reposed in the reaoarece of the ex pest itions. Mr proposed 
riute ifupalingthe west canst of Greenland to the lntitide of 7H? north ; 
(lien TL turn to the westward, atriking into Jones pound. After a penotrn- 
Hon. of this water for aboat 1) tilles distowery begins, when the prow of 
Pufeets (the name of the vessel) will, if land and water will pertndt, be 
nfged on to the north n=faras practicable, Tt i quite prohalile that the 
verse! connet evfily te advaneel farther than latinos SO, which will 
leave o distance, of course, of OOO peograplile mileeto the Pole. The tite 
of arriving ab latiuade 80° will be nbout September 1; then a winter har- 
bor will be snaghit for and vessel placed duit. ‘The fOllowhng spring jof 
(472) eledgw parties will he ofpinized and led on poleward, By shedging 
and by boating—just o nature's highway shall be found te be—the north 
extacmity of the earth's axis ivust be fluolly reached by the tindersigned 
and his party; then iv mison wil] have been perierined, md rt tl 
then. Loxpect to sneeeed in nccomplidhing the purpose of thia U8. 
North Polar Repedition within two tnd one-half years, vet It may take 
five ear Everyman thet goes om this expedition mist understand 
tint if ho goes it ie with thie fill wnderetanding that le will te faithful 
aru! trae to the expedition and foal! that pertains toit to the ond if it 
tuket from two and a linlf tofive years, Lam eonfident, however, that 
the purpose of the expadition will be sceomplished bythe end of feo 
vid) o half yoors from the lat of Tune next. 

You are nmdonhtedly nequainted with the work that Sontrg, the aetron- 
emer of Ur Kane's expedition, performeal . . .  Chwing to the fret 
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that Congress did not appropriate bat half the menev eam D desinud for 
the expedition, the salaries of all are far less than they should be; bat it 
iv certain that Tf the objects of this expedition ehould be fully wovom- 
hited every eonl of it that shall have been euengeiir, Jedth ind, nel tree 
will on the return of the expedition he abeuilantly rewarded diy our fil. 
eral omintry throagh ber ooble¢minded, appreciative UT. &. Senators ind 
Representative J kee her tha cemaree fy werey a! Cree Senators aned 
Aepreseninticen 
Yous, “oF Haus. ‘. 
Commmding £8 Month Pieler Eepentitinn. 


MINERAL PRODUCTION IN THE UNITED STATES 


The United States Geologionl Survey how issued, wader thats of 
August 1. a statement of the mineral production of the United 
Stites in 1805 differing materially as to one or twoimportant prod- 
els from its recently published statement, quoted from ant eon 
mented upon in the July tamber of the Narroxan Girockarinte 
Macautne, the correntions being rendere! netesdary by the leu 
aice by the THrector of the Mint of revised Agures of the pre 
duction of the previous metals, The production af silver is now 
given jie OO.727,000 ounces instead of 47 000),000 oie, aa it 
thy fortier statement, a supposed decrense of about two and one 
half million onness: giving place to on actunl inerease of over 
6.200.000 ounces. The production of gold iy giver nas $46,010,000 
instead of 47, MOU,O00, The total production of minernis is 
valued at 3/2022! 210,728 instondl af 611,705,200, a4 previously 

stated, the anoint ‘pow found to have been produced during 
1505 being thuirly onefifth greater than thutaf the preceding 
vear and excedded in valne only ti 1801 and 1882. 


REPORTS, OF SEALING SCHOONERS CRUISING IN 
THE NEWGHBORHOOD OF TUSCARORA DEEP IN 
MAY AND JUNE, 1896 


A risident of Hakodate, whose business connections are largely 
with the sealing echooters that ores from British Column cael, 
‘pring to hint along the Japanese coasts, lias given nie, inform- 
ally, severn! hitherto unpublished noles which would definitely 
itidionté 0 subinarine vdlennic explosion or eruption in Tusa 
rom deop, ood show that dnuoal dstorhances existed there 
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just before the great wave of June 16, 1506, devastated tie 
Jikpanese comet, 

Throughout the month of May the sealers found annual aid 
most ballting ctrrents aml cross-qurrents prevailing ty their lust 
ing grounds, which wre at that e¢nson one hundred to two hin- 
rok miles off the southeastern Genst of the Kurile islanila, that 
volennie tauge of islands or halésubimerged ponks whose nine 
ia literally “The Smokers.” These hunting grounds lie directly 
over and in line with that erent depression (4,055 fathoms) of the 
Pacific's bed sounded by Admiral Belionap, of the U.S. 3. ‘fusen- 
ror, in EST. exceeded only by the recent soundings of TH, B, M.5- 
Penguin of 6,155 fathoms in the southern Pacific, The eal -hint- 
ers itv their-amal)! honts were separated from the achooners more 
frequently and for longer period than usual by these cities parton! 
currents, and if the pelagic scalers were not the nivest proclical 
and fearless men they might well have been supemlitions, Ono 
schooner, with all its sxils reeled and its atnnll bowts out, set TZ 
miles ta the southwest one calm, clear dav. Tho followime day 
it set 60 mile to the southeast, and the third day, still cloge- 
reefed, bn a smooth sea it wai bore 40. miles due north, 

Another schooder, sending out ite arnall boats toa herd of soals 
fooling ationg some tide rips, enw the bonts crogs the tide tips 
nnd. with ours resting, drift away to the northeast, while the wiit- 
ing schooner was rapidly carried to the southeist, The masters 
af such vessele were pusaled by these curtuits and desi reckon- 
ins was rarely verified by olserrations. | 

The temporature of the water ia enrefully watched by pelazic 
sonlers, a4 the variation of a few degrees either way will pre 
dude any chance of seals being found ino beighborhood, thone 
animuls keeping ty one oven-water climate in their migrations. 
Several schooners found the water of unusually high tempor 
tite in places, and one vessel reported taking temperatures fron 
48° to 278° Fabrenhett in the course of a few miles’ sailing, this 
diring the second week of June. Tha frightened sealer jit 
alut quickly, when, as he deserbed it, the water was literuthy 
boiling all aroand him, 

The schooner Crrfotta Cre, which reached Hakodate Tune 24, 
ten diye after the great wove had struck the San-Hiku onnst, 
repurted that when 250 milea ont and sniling along the line of 
the great trough) of Tuscarora deep it had sailed for two days 
through fluwting putuioe. Other schooners reported traces ot 
pumice, and the gessip of the Victorin sealers, who visited 
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Hakodate at the close of thelr hunting season, was all about the 
“nus! currents, the thde ripe ruining Hhke a wall, and the 
unuistally high temperature of the water (ut different places. 
along the Tine of the great trough iu whieh Adniiral Belknap 
plumbed Tusenrora dewpr. ~~ % 
As all there svating schooners wintor at Victorii, Britiah Coe 
lumbis, it should be easy-for those interested in volonnie phe- 
Haters and deepsea goography to personal) ¥ guther tho state: 
ments anid inepect the log books of the masters of tlese vessels, 
The exact position of the floating pumice encountered by tho 
Curlotiy Che would int deaat be an interesting item for future 
deo p-sen aurvevurs Lu note, 
a Eniza Ritrawai Scipuoiy, 
The firrantte trpechunt etatemeni tes heen received fret Mise Serhimern aloes ber 
aie Oy pages ele Ae his outer wie pelibed os How alee the imfoetinilen thin 
Hie great wiivd Was fret three 16 dweller md ber pleco me ereiel, ne thbrty, Rew ie bila Bi 


when it broke tiper ihe whores of the Hawnlian fetunda, The wire alee tracked the 
Tal thariie conebt, aeict wom flew foot im height mt Sani Cpe. 


GEOGRAPHIC NOTES 


NORTH AMERICA 
‘(Cssana. Mining oxperte sy that the Rootoual district of Hritish Co- 
lube promises to be the groutest gold-producing mgion in the work. 
The population of Rossland, the principal mining camp of the district, 
has increased during the last year frote $00 to 5,000, 

Sewrorsptawh, The rent patlatentary elections in Cannidn anid 
the change of ndustnistration they huve Involved are consilenad to have 
Postponed the entrance of Newfonudland into the Dominion at lowdit flee 
years. 

SOUTH AMENICA 

Aooestiwa. The total number of iiitiyrauts who wrtived in Angenting 
in 180 whe G1,297, an inctomse of 6.50 on the preasding rau During 
tlie first six monthe of THO6 the number landed wae 0,000, of wher 
21,050 wer Itnlinie, 088 Spantords, 1106 Frach, 407° Anvtrians, and 
44 Crermana, | 

eHOPE 

Crrors, Severo shocks of varthquake wore experienced of Larnaka 
wre Linea) or Fore 20-0, 

Hees. Kxtnwrdinary activity now prevalle in Ruesian milway enter- 
prise, A fiilwer tothe extreme north le expected to revive the anetent 
trade of Arbhangel and the White sex. | 

Derren Rison. The reoripteof the Manchester ship canal centinne 
to mbow o Lite bncrenee on thos of last yeu, 
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A movemont has been inaugurated for cehetirating at Briatel, da Jone, 
1297, the Ht amnivenery of the dimovery of North America dy doht 
aod Sehastion Cabot. who aniled fron Bristol, 

Frascit A thoiutnent to Ligeia, the enittorer wast vedlied HW Ornelle 
on August, 16 

The population of France, aceorfing to the recent comes, tae THe 
officially declared to be $8,288,900, an increase of only T3810 tn five 
years. Tho population ig, in fart, prictioally stuthonary, there belmy bre 
one Lirth in each veer bo 1,300) bolvalibtorta. 


taotasy, fo the hope of loereding the trafic through tho Baltic 
‘anal, it hae been deckded to redone the tolle, the change ta come into 
effect Septeriber 1. | 

Four first-class fronclide, with «a dinught of 24 feet 7 inches, and thirty- 
five other shipsof war, all belonging to the German mary, tereuthy pou 
silvly thigh the Daltle canal. 

The fontivn trade of the Gorman empiry 7 steadily invreasing, The 
tote) imports diring the hwlf year ending, Jie 100, TH, were 10, 17a 
totw wil the total exports 1100756) tims, aa chnpansd with 140002010 
fons ind )0,090/48 tome, reapoctively, daring the vorreapomting period 
of 186, Tho values of bath exports aid imports likewise show « lange 
inerensi. 





AALA 


Sarna. Tho Ruseian goverment hiastinally decided to malo Vind! 
roetolk w commercial port. 

fiona. The Borns State Railway esetem, with nearly 1,000 miles of 
line ia opervthon, bas been sold 66.0 syiniionte for 28,000,000, 

Coma, The foor sectlona of the commercial tnieion sent to Uline lest 
your ty the Lyons Chamber of Commerce ure expected to anite in Yon- 

nan in Nevernher, 

a the const at Haivthan, in the portheaet of the Chinese province of 
Kinng-en, woe vieited by an varthquake wave on Inly 26. Several vil- 
loos were distroyed, aid it ie extimated that 4,000 of the inluabitarts 
peer telien 

Tunterax, The Swedish traveler, Mo Sven Hedin, reports the die 
covery of awholo group of hitherto unknown lakes, to the east of the 
Tarkan! ‘Tarim, at 40)" north latitude, Botweon the Khotan Dnria ani 
the Kiriu (Cherian he discovered too ancient viths, and farther worth be 
metwith tinge herde of wild camel. ML Mislin followed the Kirin Thwriee 
ae force the place where it ldots Liter tex thier miutude. 





APWICA 

Thee first evil of the Wenuds milwey hes been laid at Kilindini with 
imposing erent les, 

Work will begin itoediotely upomthe conetrietion of the thin) section 
of the Beira ruilway, establishing commeanication between Fort Salistary 
uusiel the erst cowat. 

A journey in tangy reeperts remarkable; but in mone amore thaw in it 
rapidity, has jot been complited by M. Verscpiry, Baron de Romans, 


au GROGRAPHIC NOTES 


wd M.S porck, who left, Zansibar on July 6, 1895, croeeul the Nile on 
Jantary 10 followiig, and arrived on the west-const by the first week dn 
Agguet, having croseet the continent in the brief spare of 14 month 

Koxoo FiaeState The Kongo State raliway hea now reached Tomlin, 
ES? hiloinoters from the starting polnt. 

Monon, Neither roma, onnola, novignble rivers, nor milwaye exist 
it Moroceo, ner are they thongit of Foot couriers constitnte the fastest 
irimbion: of ootinininication. 

Onasce Freoe Svark Dy Bini Holub, the well-inown explorer, now 
of Vienna, how tecelved ddvices of the diseivery of gold flelde in the 
Crone Free State which jt anticipated will rival those of the Tranarnnl 
its prockagtivereme 

Manacastan, While there ls ho longer any open resistance to French 
tole, Madiousenr ie ion condition of anarchy fron one end tothe other, 
ant only the towne ocenpind by troops are safe for Faropeane, 

Zictad (Ta recent report of tho British coneal at Zanniber atten 
‘thon de called te the decline in the imports from Great Brimin, Us- 
bleached eytian cloth teimportied mamly from the United Stites, boing 
milriittoliy af better quality than Maiechester procdocthone of tee ati 
pir hee, 

Toasesvasat The fleet eonnt of 2 ommene of poprolation wektlolo mo ralites 
of three miles of Johannesburg gives a tool of 12,714, comsteting of he 
whites, 4400) Katfien, and 7,000 julSbreeds Of the whites, 22741 ure 
moles and [S454 fouales, 

Bevis. Ab electric etreet railway tine been opened In: Calen. 

The nonber of pieces of mall matter dealt with by the Egyptian poyt- 
oie de 1500) we BOOM, tigrit Linst 21,070,000 fa (a0. 

The anpnal ovartiow of the Nile-in two weeks late and great anzivty is 
expressed ith regain to the made and ree crope 

At Kosheh, bere a contligunt of the Angl-Kevpthin army js awalt- 
ing the mivent of moolor weather before continging ite afvancd into the 
intertor, the meniry recently stool at LAY" in the sliuvibe. 

Marita fh a Potent lecttire on “ Mauritine, Past aid Present,” Slr 
Halbert Joriinghaimn, the governor of the tslend, stilted tint if Engtheh 
wae the official and commercial language, Pronch remained the language 
of the home, and if gratitude for the numerous benefits bestowed by 
Enel apo thy community asin pttichinent to that country, the 
heart of the-old colontate «till boate in their déseendante. 

ATISTHATLASTA 

The conta! financial aatements of the different Austrolasinn govern- 
mente neari¢ all chow increta rovende and subeturtial surjdiees, 

Now Serr Wages, Ttie proposed by the eolondal government that o 
gredt Arpitralasion « sposition shall bay lielel sat Sydeuyy im WHOM, the ex 
hilite te ie aflerwiwed sent to Paris 

Taswasts. The yleld of gold during the Jone quarter amounted ta 
17.000 oonves, being on locrease of 10,000 purwes ae comparcd with the 
vormepohiling pected af let wear, 


*, 


THE AMERICAN ASSOCIATION AT BUFFALO io 


Wistnes Acari. The colonial poverument be proderting logele- 
thon puthorizing a water supply forthe gold fields, the extension of the 
rmifway evster, wid the improvement of dickennd harbor. The peemier 
detimites a gold production of 27,000,000 er ancient. 


THE AMERICAN ASSOCIATION AT BUFFALO 


The forty-ifth meeting.of the American Association for the Advance- 
ment of Beienee wae held at Bruttak, Aucist 2-00, The Hitendanen wn 
rather sniall, pauttly in aecwunit of lithited local interest, only thirteen 
Butfvionians being registerwd; yet in the momber of investigators mans 
teacher of renewn the meeting ranked well, and in general excellence 
of he pipert wn diseasions iL wine abowe the average, eo that, despite 
onfxvorable treiness conditions and | tle. the meeting war etocemfil, 

Must of the contelbations of interest to d poogtiy hives Were presented bn 
Section F. Oneof these war an clabymite puget on the * Development 
af the Phicsiogrmplhy of California,” by J. Perrin Smith, ia which suceoe 
sive stage ln the growth of mountains and shaping of Valleys along the 
Pacific elope were deseri bed and iustrted by landscaper and restorations. 
Terkel presetitesd “* A Revision of the Morales of Minnesota," in which 
thes gigniiicant ‘topegniplile fratures were Interpreted: ond LC. White 
dewerithed and digrussed the telgin of the High Terrace Deposite of 
Monongahela River," Of valine to veammplier, too, were Hovey's papers 
on” The Making of Mammoth Cave” anid The Coloweal Qavern.” Urder 
the tithe “Sheetilood Erosion," MeGpe defliyed the ahmet{lood ae the logical 
correlativeot the stream, prodseed ander dondithons of value, duvlivite, 
gnil jum) finding to eprend the food over n wide belt ineteud uf portmil- 
ting it te cones, mind explained tht acne pecrtaplile dentines of 
sugth western United States and northwestern Mex ioo—rigyl ioihtin ke 
deine sharply from smecthly-planest aod lightly veneered buseluwele—as 
the preduct of sheatilond croelin, intibentally pointing ont that the 
rounded! eaitiltinand divides, as well a certain brow) and shallow etrearn: 
wave it humid regions, ropresent rimilaragency, Coliier Cobb's * Orwin 
af Topographic Features in North Caroling,’ and Gulliver's * Post-('re 
tndwous Gnd} Plalnein Soothern New Enelind dealt with the land fornia 
of the Medinent proviney and ite-Now England extension, Taylor's 
“Notes on the Glacal Sneeession in Eastern. Michigun '’ was luryely rm 
stndy of land-forme, while Spencer's paper on The Slopesaf the Drowned 
Antilloan Valloys” wren didcission of sulimarioe toprgraplay. 

Two features of the woeting were of special interest: (ne of the pee 
sire of Roetion FE wee develed to Hecuseion of Ningara falls, with epectl 
tefereice to the engin of river and cataract, od to the reading of this 
most acenrite of the goolorke chronometer thus fir known, To thie 
wmaion Gilbert contributed three miuarkghly clear and concise papers 
based om the scuson’s operations; Holley, Taylor, atid Upham alao made 
‘omminiontiona on the aubiject, the first two resting on extemal fold 
studigs: Then, after the aljournment Friday evening, a day wee devoted 








a0 DEATH OF G. BROWN GOODE . 


by the Aseiciation to an excursion to and about the euteraet: and the 
thre weering avers epent by a pronp of working iteotogehath tia dwtaileel 
examination amd sorveye in the vicinity onder Mir Gilbert's eniitamen. 

The second eperial fextirre was a celeliration af the sixtleth Anny 
of Profeseor Janet Hall's serving as State Geologist of New York. Vine 
Presidint Kiocrmon opened the ection devoted to the ocexsion with an 
appropriate aildross on the part of the Assuclation: Irufssor Le Conte 
followed epeaking on bolalf of the Ciwalogical Society of America; Metive 
jiresented a formal addins on ‘Jones Holl, Foomter of American Stratt 
rritphio Geplogy,* ani Profedsor John M_ Ohirke read an apprectitive 
memoir entithed °* Profimeanr Hall and the Sorvev of the Fourth District" 
Stevenson, Hovey, Puirehiilel, and others epioke informally on the mors 
pote eile of Hall's connection with the State, while Hon. Tt. Guilfen 
Manith fittingly whiresed the nweting on belalf of the Stite, and eepe- 
elally of the Regents of the University of New York. ‘The vevemble 
eeoliglet tortiltiated a tiuch-ndeded vieution and ernaael the continent 
to attend the menting arranged in hie honor; and two dove inter he was 
in the fold, with hanimer and collvcting-hag, enliing explartiqns five 
rake coe andl in western Sew York, — 


DEATH OF G, BROWN GOODE 


On September, Dr Geore Brown Goode, Assi#tunt Secretary of the 
Srnithsonian Institution and Director of the United Stites Nutionil Mu- 
seam, an petive tember of the National Crooyraphic Socteiy, and author 
of an article In the Atyust Humber of thie Manan, dled of branchial 
porumerniaat Lanier Height), Waahingten, B.C. Dr Goode was of) of 
the forest Iidoghete af Ibe ginemtion, his work in ichthyology being: 
specially Iniportnnt, and be waa the leading museum nusker of the ccin- 
try, if pet of the world. With the enppert of Baird at the odteet and af 
Lienrialew Weber, lite wine practically the creator of the National Maseun, 
Ho eantributed inich, alee, to the organlention anid success of the tinktad 
Suites Mel Commission, of which he was for a Lire Soperintendent, Tn 
mlctitions to hide atrletly seberved the aewl welivirshetrntive work, he wre o benal- 
tig tuohniber of sever) patriotio aud historienal socidties wiuk did more 
probally than any other man of hiv genuration powsrd olovating the 
Hine of hee sucluties andl lntrodueles mete tithe mete ing their wirrk. 
Although qairt am] anobtrusive, ho wae poseed of oxcomiing enongy 
and enduniice, ae hiv eploredid nocomptiehments fowtify; at the same 
Hine his simplicity Of manner and sweetness of lapomlting were stiely ee 
to Turmonize overy cielo into which heentered, As a leader wind hare 
monker tie wid pints the mest influential man ie the arnt wchnsati fic 
edlony in the Nathonal Capltsl, and in every connection hie aerved picet 
sucoeeinily ae go medina between epecialicts and the pulilic. Mie whe 
timely death, in hile forty-sisth veer, de aeerhine blaw to the Sinitheontan 
Tostitution and a heavy low to American sclence—indwed, in-wiew af bibs 
Tans connections with poblic intunesie, 1 may well be rgarded os a 
national calamity, WJM. 
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FAMOUS FE / LIMITED 


FAST fer Alp 
im Tee UAL SOLID VESTIACLED Tl iy STAIC-LIGTETED, STEAM-HMATED, 
WITH THROL GH iTS ‘ING CAM, 
Crt on 


ME WY YORK, PHILADELPHIA, BALTIMORE, WASHINGTON 


CINCINNATI, LOUISVILLE, ST. LOUIS, CHICAGO, AND THE WEST, 
OBSERVATION CAR ATTACHED: 
H. W. FOLLER, General Passeqqper Agent, Wasainotos, , C, 


ne Mutual Life insurance (i Company 


OF NEV WORE, 


RICHARD A. McCURDY, President. 


«The Largest and Best Life Insurance Company in the World. « 
Assets over $220,000,000. 
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The Mutual Life has Paid since Organization ; , 
. Over $388,440,897 to Policy- -holders: 


The New Instalment Policy issued by this Company 
is admirably adapted to the wants of the Insuring Public. 


EVERY DESIRABLE FORM OF POLICY IS ISSUED BY 


THE MUTUAL LIFE INSURANCE COMPANY OF NEW YORK. 
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THE REASON WHY 


the tourist, traveler, or inva tetutme to California is becuse 
its attractions are greater than those of Europe. [te climate is 
equable, its hotels msarpessed to magnifioenee “The ease andl 
comfort with which (ta resorts, as famous as those of the Ci 
Word, are reicled by that great srutem of rail and steamship 
lines, the Southern Pooifice, extending from the Golf to the 
Tactic, make it- readily accessible. Why travel half arounil the 
world, to Switeerland, for instanee, when the scenery in the 
Yiseitite and other porintis of Hie State ts eo much prander, 
aie) whan ite calless ane Hkentd to a vast berl of roses, varied 
with erery hue abl color? There is-no: portion of the Aips 
that eurpisses the mugnificent andl awninspiring Soerras. 
There can le pe extravagant description of these beauties o 
mature. The Hay of Naples, in all its loveliness, de ot a whit 
tore beautiful than many resorteon the Pactiec Coast. Bee the 
wonder of yorr own iad first, atl be able to know whereof 
you «peak. If you desire information about ite health and 
pleasine resorls, the -keenery, foiles, or ticket rates, apply to any 
repreientitive of the Southern Pacite for free i}}ustrajed pam: 
phiets, maps, and time tables. For adilitional information call 
or write i S, F. 1. Momsx, GOP. A., Southern Pacibc Com- 
puuy, New Orieuna, La. 
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Ripons Tabules cure headache. 


ada al 1 GhOoCkaAPHiC fain (GAZING 


SOUTHERN RAILWAY 


core ATES T 


ote oo SOUTH ERN SYSTEM. 
Penetrutes with its main line orf branches elght Stites 
South of the Ohio nod Mississippi Mivers, and in own. 
jittmetion with lis friendly allied connections reaehies all 
the commerclal centers of the South ant Southwest. . 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
= BET WEES. 

Wishinegtow and © hattannegn via Sulialury, Asheville and Kovoxville, 

Washington and Tanpa vin Columbia, Savannah nod Ai estaba, '. 

Washington and Memphis vin Athiunta, Birmingham and KH... B 

Washington andl New Orleans via Atlanta, Montwomery aad Weiile. 

Norfolk and Chattanooga vin Salisbury, Asheville aod Roox ville, 


Pullman Sleepers—Dining Cars—Day Coaches. 
Additional Tralos for local travelers . « « « 
The direct line to the {| FLORIDA, GULF COAST and TEAAS, 
Winter Resorts of | » « « »« MEXICO and CALIFORANTA, 











ANT THE BEST 


Throwgh Car Line fo ond from Anbeville oni Hot Springa—“ The Lond of the Ske as 





Write for Map Folders. 
2, 0, CAR PENTHA, Ceieral Agent 27t Throsa ieay, Sow Var City 


L. = BROWS, Gheiteta] Agel, Foe mite (dL ene ial Withing rho, Dc. 
yy M. WENHY TAVLOWN. Dede 1 sence Ais ut, octal Ve 
«© H. HANDWICE, Amistuct Geeeral Pastengder Agent. Alleittes, (ha, 
Cc A. DREN OCOTHE, Amistoni oO poripizaa pase rupert Agreed, Ml mre ne po, Test 
a, ae CULE, Trafic Manager WW. A. TURK. General Pomeenger Ageni 





-:PROVIDENCE LINE:- 
New York, Boston, Providence, Worcester and all New England, 


FIRST-CLASS MUSIC—MAIN-DECK DINING ROOMS 


Steamers * Connecticut ond + Massachusetts” lenve New Pier 36, 
North River, foot of Canal Street, daily except Sunday, at 5.30 p. m1. 


Returning, Train leaves Park Squire Station, Boston, at 6.30 p. m., 
Worcester at 6,15 p. m., contiecting with steamer Icaving Providence at 


7.45 P. 1 


-: STONINGTON LINE: 


BETWEEN -—— 


NEW YORK, NARRAGANSETT PIER AND WATCH &ILL. 


From New York, at 6.00 p. m., daily except Sunday. 


J. WW. MILLER, W. DEW. Dimocnh, ©. H. BricGs, 
ParRIDCHT, A, G FPF A, Gc. F. Bw. 
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Price for onedet of ten rmennigrapie, $1.50, Pive ents to one nckieces, (H100.. Slngle monographa, SOe. 


Revilwthorkets AMERICAN BOOK COMPANY, 
Miao Work = Cincinmasaei * Chicags 





The Rares ror Apvertisinc in THE NATIONAL 
GEOGRAPHIC MAGAZINE will be furnished on Application 


to the Mawacer, No. 1458 Even PLace, Wasnineton, 
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WHENEVER YOU VISIT WASHINGTON 
YOU ARE INVITED TO [NSPECT THE 
ca SI je at rat Faves? SUT Wes Pe eee oap a er (ates fas is ie = Peis one es tS ies ab er lh Qo2e 
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Whero the LATEST PARIS NOVELTI IES ore Sb dal on Esxhibdticm. 
The ativition of these whe anticipate puochasing ‘ 


BRIDAL TROUSSEAUX 





Ie invited esperially to extreme Pants sclghe ELTieS tn snuedie | ae 
of French Hand-made Lingerie, inchading Gowns, Skirts, Chettises, 
Drawers, Corset Covers, dic. reece! con. le tobi: in on wunles 
of presen despre, 


HARD MATH BRIDAL. Naar rairs clas persanutly $ 
aclected in Parte ud exciusive in ay le anid 10 toi >| 250. 
Gesign: ‘hter or oiore piece : 


CORRESPONDENCE SOLICITED MAIL ORDERS RECEIVE PROMPT AND CAREFUL ATTENTION. 


TENTH, ELEVENTH, AND P STREETS WN. W. . . . . WASHINGTON, D, CG, 
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ROR E EE Oo oO SHS 


54 
DAYS south of 
LIVINGSTON. | 
We shall all be glad to NS) 
PAR Kase on on 2 28 8 ot 
A MONTH, and 
will try to make it aarihe 
There are many side trips that | 
| can be made, and it is a splendid 
place to spend a vacation. 
Gen. Pas Agent, 
ST. PAUL, MINN, 


have you remain in the 
your while to do so. 
Season, June Jst—Oct. | st. 
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Route SE 
2:5. MINNEAPOLIS 


riim HE BEST ROUTE 
| Solan To CALIFORNIA, 
) PACIFIC COAST, 
PUGET SOUND, 
OF 


* POINTS IN TE GREAT NORTHWEST * 


Via THE 


UNION PACIFIC 


‘THE OVERLAND ROUTE,’ 
From either KANSAS CITY, LEAVENWORTH, $7. JOSEPH, COUNCIL BLUFFS, 
OMAHA, or icici CITY. 
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ate | A GREAT RAILWAY | #x¢ 


The Chicago, Milwaukee and . 





eo—o—e Sf. Paul Railway Co. 


OWNS AND OPERATES 6,169 MILES OF ROAD, 


a ‘i Pot i 
im 





wll lp llpa eel reoaenngeveorerrenenenretece| 
'T enenites its own Sleeping Cars and | 
| Dining Cars. 

It traverses the best portions of the 
States of Illinois, Wisconsin, Northern 
Michigan, Iowa, Missouri, Minnesota, 
south and North Dakota, 

Its Sleeping and Dining Car service is 
first-class in every respect. 

It runs vestibuled, steam-heated and 
electric-lighted trains. | 

It has the absolute block system. 

It uses all modern appliances for the 
comfort and safety of its patrons. 

Its train employes are civil and 


x 
t obliging. | 
¢ 





bedeseticteteetecstecthateccdeetetpatede 





It tries to give each passenger ‘value 
* received’ for his money, and 
¢ Its General Passenger Agent asks 
‘ every man, woman and child to buy 
tickets over the Chicago, Milwaukee 
and St. Paul Railway—for it is A Great 
: t Railway. 
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For Maps and Time Tables and any desired information, free of cast, 


Address — : | 
GEO. H. HEAFFORD, 
General Passenger Agent, Chicago, IL, 
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s Many 
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Send for Catalogue. Machines gent you for trial 
THE SMITH PREMIER TYPEWRITER COMPANY, 
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Hibbert won Mw vontrilatore the following well-known writer on tlhe differant 
hrc oF momraphio seiner: 


Mr, Cyray Adiattim, Now. York. 
Dee Carus alles: Santen Testiterticmn, 
Str. Moris Waker, 1. 5. Catiogical Siimver. 
Capt. Jolin R. Marker, U ois “ 
Dh, Francia: Pot Liner hel, Seminary, 
lirowne, Collector of Cine 
- trims at Rew Wet 
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